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(54) METHOD FOR PRODUCING MONOCLONAL ANTIBODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low cost, efficient and in vitro method for producing 
a monoclonal antibody having a high specificity and high affinity. 

SOLUTION: This method for producing the monoclonal antibody is provided by (a) co- 
expressing an antibody gene with a gene encoding a PPIase having a chaperone-like activity in 
a transformed body, and producing the monoclonal antibody as a soluble fraction, or (b) 
solubilizing the monoclonal antibody expressed as an inclusion body with a modifying agent, and 
further folding it in the presence of the PPIase having the chaperone-like activity. 
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(S7) [SiKi} 

WrSPP I a s e%3- 

MiS-ttSCi, (b) ttA(*<bL/-C^$i±fc 

6{Ct'->'-;n>ilStt=grWr.2)PP I a s eO^tlTF-C 
:? * -ibT^ ^ > i'S C t fc J: 0 8i«. 
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PP I a s e^r3- Kf 

5iftjte^<h5^i^-^n>ilffitt^W"r^PP I a s 

[it^3B3} >'i'-^n>«ffitt^Wt-aPP I as e 
*=i-F'r'5iie^'3&5^ *iraifi*FKBPi§?>rr?^PP 

I a s eiifcT-. >'^'^f'VTfi^^ U "7 t ^ ^5? 

:7-p p I a s eilG^. SO'S^^I^S^F K B P 5 
2^-<:7'PP I a s e3ie^*^63feSgf?!P6j8«ti/cii> 

< <b ^> 1 sr*>^ c t ^mm^r^n^m i 2 tc 

[ff3cB4] **fflaS5RFKBP^-<:7-pp I a s e 

jte^JJ?^. 1 6-1 8 kDa<7)**ffl®S*FKBP^?-Y 
:7-p p I a s e^n- h^t^MB'f'V^^C t^^Wit 
r ^ m^m 3 cclHtgO-t y ^ n - :^;HS^*<DSi^S75f 

Clt*W6] Fabiie^:^^ -v^^::^ I g GS*F a 
b ae^-r ^ ^ c cb ^^t® <t -r -Sig*^ 5 &ctBi8<D^ 

$6Cce>i'-ia>Mffitt^WT'2>PP I a s e<DimT 
-c 7 =1- ^ > ^ S # c i ^ JRp® <t -r ^ ^ p - 

[ti5K:«8} i^t-^P>«r£14^Wr^PP I as e 
**fflSS*FKBP:>-fr''PP I a s e. J^^^V 

1^^S3fcFKBP5 2t>-r r^'PP I as ei)^t^rj:^m 

m^mB] SJiSS^RFKBP^-ir^'PP I a s e 
1 6-1 8 kDaCD*MM43KFKBP4?-<ypP 

I a s er^^ci^^ai-r-sn^^stcfatgo-ty 

[iS^illO] ^>'^n>-:^;l.Jn(*7&^ FabT^)^ 
[it*^l 1 ] Fa b:?&^ vi?;;^ I gGS*<DF a b 

cooo n 
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V-t^--cn>1llt§tt^W*r-BPP I a s e(DWim^m 
[0 0 0 2 ] 

- {^^nrc^^o Cxft^oc:tet.^r. CtJiJi^WicDjs^ 
10 Hm(ovmmtLino:>vmmt^^f^mmitix{.>^^ m 

^$1fT^^>r:/u K-'^^f^st-r^. ;i«:i^'c. el i s 

[0 0 0 4] ^'N^^:/'; F-'7SEfl5«^>'t57a>-:^ 

fci^ifC^t. mmwim^m^m^iyrj:^,^^^^^^. mm 
[0005] -:6f . a^. M&'f'X^mri^^fmmi^m 

^^mmrj:^J>tf-^:ffLXmS^ii:fcs cFV (s i 
ngle chain Fv). ta(*OF a baJ^^^S: 

50 !n(*afe^=-^^>:S^A«:Jt®-r^ciriS(*iie^(D^ 



3 

-r:7'^';-^{m *ffliamcffi7j^$-tt. cnho^y^^ 
'mm-mm. 1998. 43. i59-i67)oSe 

[0 0 0 6] Li)^Ltxf)S(^, ±mmWi(fCiit. m^itt. 

[0 00 7] c(Dfc^. mf^MB'f-^ciy^tJi^mm^m 
jsngsnri^-sii&i. »mmf)mibx{i>tj:i^ (p 1 u c k 

thun. Biothechnology, 1991. 

mm\.>tc^^\ s c F V ^ ^ 'y'<Dmi^(DiKmmmm\H 

rcD^iC^T^^S^ (Wirts etal.. (2. 
000)Protein Sci.8. 2245)«^5» 

[0008] ^/c. SttMCDtaft^Sft^fl^tC^-r^iTc 

i*$nr*50. «Fgg^9-2 20 0 92#^« 

ATP. CTP; UDPil^ofcigx^;!.:^--®!^ 
t^l 0 0:^DaCCiai^S^Tfi(Di^i"^n:^>^aS^i> 
[0 00 9]^j:i>\ >^i'-in^>«. ^v'a 

^6i£&$n'2>^->i'-^a><t UrOG r o E*sa< 
»ie>tirc^^o "tfc. C(DGroEtJ. ^>>'n'^SCDM 

ECD^fiSi^T^^Gr oEL«. 7 fi<D1f ^ h 

i^t^K:»;^JCo/cF-:^*:/M«3i3&^2®«:m^co/c. -^tt 
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1 A^':r:jLz.y Vi)^ht^^^Wm^^^l^X\.^h 

Gr oEScDj£^^<J:or. ^tt^>>'^•^57®^iEUt^A^ 

[0010] S6tc:. «Fra^l 1 - 2 8 5 398-^^5r« 
CCti. y ^:;y7XSIJfflffi3:;:>e»P^L/cPP I a s e 

(Peptidyl prolyl cis-tran 
10 sisomerase) ^^^^l^^^i^^WOVy *'-)\^ 

mm^mm^tixishr. isttc. ^^^^i^^^^wo^yv 

fjitf^-otc. PP I a s f^SEOcfc^tC. 7j< U 

^i&m ( P P I a s e ffiS) ^WT 

[0011] ±m(Dt^*). mmwm^m^^^cttj: 

fc^(D'1om^m^^ii^tiXi.^^f)K ^m-y :t-)\^'f 

/Co 

[0 0 12] 

tr h n-ccDiSs^SI*. mmim't ypa-rt )umW(om 

30 my^m^mmr^ctt^^^. 

[0013] 

^mfS,f^<mMm?Ziyfcmm. (a) ln:<*it{£T-i>' 
•i''^a>«IS14^W-r'5>PP I a s e^n- FT^Sfc 

^oISlii^iUT^^^if^Ci. Xti. (b) 

a > i L/ X^m 5 /c-^: ^ ^ a - :^ ;l/ta(* 

tt^W^r-^PP I a s eCDit^TT^' >:^$ 

[0014] Hi-^. :^^m(om 1 cd^bjk: <fcntf . isft 

jt{5TiS^t'-^a>S?£^^WT^PP I a s e^n- 
[0 0 1 5 ] ^/c. *^BJ<Dll2<D^HJiCJ:n«. HI 
>1irStt^W-r'2>PP I a s e^:3- FT^itfiT-i^ 

m^tLxm^:$^^ct^i^Wit-r^'^y^^-'t)\^ 

50 tn»(DS^:&a;&^S«$ti^o 
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[0016] ^/c. :^m^<Dm3<0BmcJ:ti{t. m 1 

P I a s e?:=3- l^-ThmBlrf)^. **fflSfi*FKBP 
^y-^r^-pP I a s eSe^. ^'N'^r 'JTi^h U:^'-:? 
T^^-^-Yr^'PP I as eite^. 
FKBP5 2^-<:7*PP I a s eiSe^;0^eJ^j:'5>af;:>:>6 

[0017] tfc. 4^mM(om4<D^m^cj:tiiit. ms 

(DBm(fC:hi.^X . ■Sffla*3RFKBPiS?>r^PP las 10 
eae?-7&^. 1 6-1 8 kDa<D**ffl®S*FKBP^ 
-i^r^-pp I a s e^zi-b^r^^B^V^^Ct^mm 

[0 0 18] ^fc. :^mmm^<omn^cj;:ti\t. m\ 
[0019]$ h^c. -^mmmQomn^cxtwt. m 

5©^HJ^C*5Ur. Fabite^T^^. v»^;^IgGS5R 

[002 0 ] *^B>^(Z)ii7(D^0^^Ccfcn«. ^> 

ffi14^Wr^PP I a s e<O^Wrx^ ^ -)\^^ H ly ^ 
S C <!: ^«F® <h -r -S* ^ P -:^;l/!S»<30Sia§:&ffi 

[0 02 1 ] ^/c. *^?B(Dll8<^)^H^^Ccfcnt^. 117 
co^Wcfci^r. 5xi.^n>:KiS14%wr'SPP I a s 
e;!)^. •S-$fflSS*FKBP^-Y:7*PP I a s e. >'N'^f* 30 

KS^«B5*3RFKBP5 2^>f :/PP I a s BtP^htSih 

[ 0 0 2 2 ] 2tc^?BCDm9(D^B^tcJ:nti. ^8 
<D^ig&c*5l^r . *fflS*^F KBP^H^:7-ppias 
eJ&s. 1 6-1 8 kDa(D**fflllS*FKBP^^:7-p 
P I a s eV^hCt^^Witrh'ty^xx--i-)\.tji^ 

[002 3] ^/c. ^mmm 1 O(?>^0^^^n^3:. m 40 

[0 0241 ^ :*:^0^<D|| 1 1 (OmM^XtiU. 
ll7-^9(Dtim3&^(D^§3CCfcli-C. *>'!57a-:^;U 
CiftT^^s, •v'^i/X I gGS5SCDF a br^5C<h^1$®<i: 

1002 5] 

[002 6] 1 . PPIase(Peptidyl p 50 
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rolyl cis-trans isomeras 
e) 

^m^xmii^hti^P P lase (Peptidyl 
prolyl cis-trans isomeras 
e) ^^t"-^n>1iffit±^WT^. «iii*3fc<DFK 
BP:>H^:7'PP I a s e. >'^•d^f*Ur**^'J^-":7 r 
^^-:5?-<:/PP lase. RO'S^^«5*^5 2 k D 
a FKBP^-^r^^'PPIas etf^^U^mt^hMkttx 
fc'J>rj:< it ia(DPP I a s eTab^S. 

[0 02 7] ppiise«. ^mfmmtox^hti 

'51f-/^^X^KU>-t^FK 5 0 6 03?-^-:^ h^lrV^ 

-<y>^-Yr^<bFKBP(FK506 binding 

protein) ^ y' t(^c:Km$ti6o 
[002 8] ^/c. PP I a s eict. jJ<'j-::7> Ki^tp 

(DW^m^mii^hmm (PP I a s erSii) 

10 0 2 9] m^m^Ctt^. **fflS**©FKBPt$f 
-rr^PP I a s ±iePP I a s erS14/cCtr3^cC 

WU(Maruyama etal. . 2 0 00. F 
ront Biosci. 2000 Sep 1. 
5. 0821-836). ^/c. C(OU^^ti>mm\t 
it. ^^^f-VTA^O^hVii-yr ^^-^PP I Si s 
e (Huang. G. -C. . etal. (2000) 
Protein Sci.9, 1 254- 1 26 1). 
K^^^**F KBP52^'rr''PPIase (Bos 
e.S. .etal. (1996)Science 2 

74. 1715-1717) tc4>m6n6asg-c^6. 

[0 0 3 0] ^/c. PPIase«. iy^-^a:^yt{t 

[0 03 1 ] CC-C. ±fSCD5>-f --io^^tsma:. 

631 998. .'NV3Mf-<x>X<!:-<>yx h »J-5 6. 
59 3-5 98). Ctifb^eMmm^r^i^l^mo)^ 
>^^pn^\iSilX^^!iBMik. PP I a s e^iy^-<U 
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(Horowitz. 1 995. Methods Mo 
1. Biol. 40. 361-368). 

(Taguchi etal. 1 994. J. Bio 
1. Chem. 2 6 9. 8 5 2 9-8 5 34)^*5 

ym^l(Dt-'^azy-hmt^:^^^-ZfV> (Parvu 

1 in) 7'3&sja^mo:o>or*r*jo. ^/c ^n*^ lo 

]^C^^i^^}$o/cest), FKBP^'l>''PPIaseCD1f 
^ i (aa^C:f e» tir C i „ 

[0 0 3 3 ] *:%Bjrmt^6n^-«ffl®S^<DFKBP 
i^-r^TP I a s e<bLr«. Tly^ATy^T. 

(Ac i d i anus) JS, ^\17^V 7 (Me t 
allosphaera)Jl, >>^a>'^•X (S t 

yeiolobus)K. :^JL'7 ^xx^^T. ( S u 1 f o 
1 o b u s ) 7s)\/VXi::i vtj7s (Su 1 f u r o c 

0 c c u s ) m'SLXJ7.)\^v ';x:7tX^ (Sulfur 20 

1 s p h a e r a) il^CDX;U:7 =r (S u 1 f 
olobales)@. T^^ci^^ '<^A(Aeropy 
rum) f^:^}V'yuzi ';»:^X(Desulfuro 
coccus) J^T*':/'ryT(Stetteri 
a) ^ P1^-v;^ (S t a p h y 1 o t h e 
r mu s ) M. 1^— -tx ^ (Thermodis 
c u s ) -{ ^^^:^zi 'J ij7^ (Igneococcu 
s ) JH, 1^— T x-^ (Thermosphaer 
a) ;3^Jl/:7 =r 7 ^r^K^J (Sul fophob 
ococcus) -'N-Y If— v;^^ (H y p e r t 30 
hermus)il. ^^'-Ya-r^^f*^'^A(Pyrod 

i c t i um) Bi. ROV^*>r^D^^'X (Py r o 1 o b 
u s ) H^CD-^ (I gneococc 

u 1 e s ) @. ^'^'Y A (Pyrobacu I 

um) '^^—^'fu^'O ^ (Thermoprote 
u s ) Jl. -^—"^y ^^A(Thermofilum) 
^Uio)V]r:=tvtf:^ (Caldococcus)BI 
IpOif— ^:7'n7^r (Th ermoproteal 
e s ) @. r — ^:^^U^X (Archaeoglob 
u s ) SCN':7xniyn:/X (Ferroglobu 40 
s) mW(Dr-^^^tiJ^\y:^ (Archaeoglo 
ba 1 e s) a. ji^y^-^-^X (Methanoth 
ermus)il. ^ ^ y^^^f^V 'i?A(Methano 
bacterium) fli. ^ ^ >'1t-^>'^':^' ^- (Me 
thanothermobacter)R. JS.U-^ ^ ^ 
7.V r :s-'y (Methanosphaera) ^^<7)^ 
^y>'N'^-r UTU;^ (Methanobacteria 
les)@, y^-/nc/:^X(Methanococc 
us)P. y ^y-tt-— (Me t h a n o t h 
ermococcus)lll. j^:$?>';^^l^K:3-y^-^(M 50 
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ethanocal dococcus) jl, SOV ^ ^ 
A ^:^7. (Methanoignis) M^CD^ 

(Methanococcales)S. jf^^ 
y ^^\jL)^AT\y7s (Methanomicrobia 
1 e s) y :$?yif;U^:^ (Methanosarc 
i n a) m^(Oj^^ y'^)\^^^\^7s (Me t ban o s 
arcinal es) y^>'>'^V^U^ (Meth 
anopyra 1 es) @. (Pyro 
c o c c u s) ^X^^-"^^ vtjT. (Thermo 
coccus) m^CO^-'^^ytfiyT. (Thermo 
coccales)g. ^y^X*^ (The rmo 
p 1 a s ma) Jl. BiO*t:^P:7 ^^X(Picrop 
hi 1 u s) m^O'f-^'f'yT.-^UT. (Thermo 
plasmales)g. >'^c^/^'^'r U A (Halo 
bacterium) >'^a^:^;^7X(Haloco 
ccus)il. i-Vr; y^^^f^^) "i^A (Natrono 
b a c t e r i urn) h ^ ytfT. {l^ ^ X v 

onococcus) ^^UT—"^ (Ha 1 o a 
rcula))S. >'Nn:7*5!y^7X(Halofera 
x) >'^Cl>'^'^ -7 A (Ha 1 obacu lum) 

A (Halorubrum)R. i^V f? 
^;TJ^^^' (Natrialba)jl. :^ h ^^a>^*:^:^ 
(Na t r on omo n a s ) z^xniy M V ^) ti 
A (Ha 1 ogeomet r i cum) 

(Haloterrigena) M^<D>'^D/^' 
^T^Ur (Ha 1 o b .a c t e r i a 1 e s ) SI? 
S^CDPP I a s etm^^hfl^. 

[0034] *S^Hj«:*5t^r«. cn6*fflM43RcDP 
P I a s e©cfi-cfc. »^14X»iB»f»tt*JfflliS*© 

PP I a s e^^-r'SC<h?&W^L/<. t^t^ii^^ 

1f-^>^^Xv|l, y ^y^^'^r-U'i^ARfi^cDPP I 
a s e^figfflT5Ci7&W^Ll^. 
[0 0 3 5] *fflBS^CDFKBP^'Y:?'(DPP 
I a s e :J5^^S:?&5 1 7 - 1 8 k D aeSOjSC^^ -f 
r?*(D4>0<b. :^^S7&52 6 -3 3 kDa^g<DSl^^>r 
ycD*><D<*:^:J9^5S$n^ (Ma r u y ama. T a 
nd Furutani.MFront Biosc 
i. 2000 Sep l.5. D821-836; 
lida etal.. 2000. Gene 256. 

3 1 9 - 3 2 6 ) o *^^&c*5i,ir». t^-rno^s 
(DP p I a s e ^ffli^r j:Ci?&i. ^m- -y'^f 

4^^tf^^<Tm^Jph. 1 7 - 1 8 k Da^gCD^C^^ 
<D^ffi(,^^C<i:/)W^UC^o "SfflMS^PP I a s eCO 
— ^iUr. y ^yn-y:*;;^ • i=':^^'-f**<Dl 8kD 

a FKBP^>r:7'PPIas e <DT S ^ ^ISJ^JiSe 

[0036] h y:«7-:7r i^^-:$?^:/PP I a s e 
thi^l2kDa FKBP:$f-Y^PPlase 
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ti^tim 1 4 0 r 5 ymtm2 o o r ^ ym^io^ht^i^ F 

^-Y>€:ff^^T6^>>'>-^ar*^ (Za r n t. et 
aK (1997)J.Mol.Biol.271. 8 

27 -8 3 7). Ctihkt. ^>^^*^aSf^O»]R8g^ 

l^e>tl6 h 'JiJ^-yr^^-^^y'PP I a s e iUr 

tl^o -'^'^f-yrS^PP I a s e(0~-mt\^X. iKM 10 
llfi*cr)F yr^'-^T^t^?-^-/ '^'•PP I a s e<OT^ 

[0 0 3 7] K^^i^i3feCDF K B P :7*P P I a s 
eti. ^^«*^*ij5 2 kDa-e*>0. p59X«HSP 

kDa FKBP^-r:7-pP I a s e cbtSlsIttCDm^M 

^(Ratajczak, T. . etal. 1993. 20 
J. Biol. Chem. 26 8. 1 3 1 87- 

13 192) o "tfc. ctie>». pp \ emmm 

(Bose, S. . etal, (1996) Scien 
ce 274. 1715-1717)o *^ejCC*5t^-C 

^^•r^cDr^nt^. i^rnoFKBPS 2 ^'f:7'pp 

I a s e=^fflC>r4>J:C^ X&^^^^Y KBP ^ -i V 
PP I a s e<D— 0ll<!:L/r. t b S*CDF K B P 5 2 ^ 
'r:7*PP I a s e<Dr $-/KE?iJ<biie^igm. 30 

[003 8] 2|s:^?BtC*5C>rtt. ±iaPP I a s eOli 
m^ffil,^Tfe^<. ^/c2SI^±<l:efffiUr4>cfcC^ 

SSS5R(D*^1 6-18 kDaOOFKBP^-r-i/PP I a 

^PDI (ypf'^>t>x;l/:7 ^ F'^Vp?'^— fe*) 
^U-Cfccfcl^o 40 
[0 03 9] 2. mm&=^t P P I a s ei§£^<hg) 

i.-^n>:^rS14^WT^PP I a s eilG^ii 4>^ei 

[0040]PPIas eiie^<b<b4>K:!n(*iie^^ 
#t^31$-|±-5:iEri^<!: Lr». P P I a s e Ff-S 
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tnf*jte^:^^P ET^CDc o 1 E l^CDDNAlSSf 
h^fct>. ^ti^incov''y:^^ FCcSiJcD^^JWttv-:^/ 

pACYC^tC. PP I a s e®fr?-*C o 1 E l^^CC . 
ffl^iA^r4>i;C^o ^>^6^. PP I a s eitfeT-itn: 

w&B^<o^^mm'rti\t. P P I a s e ©P P I a 

[0 04 1 ] 3. iiX{^<0')y *->\^'f'i>if 
A]^m^(D?f^me^mc<:^:ori^AftiL.rl%3ls 

i'-^a>e6ai4^Wr'SPP I a s e (Dft??Tt? U =r 
[0 042] i}A<*&3:. :^^<Ofc}^. SStt^ffi^&K 

^tium^r :^i^>m^m<^^rnjmt'r ^ c <h :o^r ^ ^ „ 

L/AiaW(DtSft^±ia©PP I a s e <bS#^1i-n^^.fc 
l^o :^tte^CC». aAf^iUr^^U/ctatt^g:. ^6*> 

Gis?) 8 MJ^^-^ 6 ^^r ^ >-e Dj?§{b :fo ^ , 
pp I a s e^^tsmmm.x3 0-20 ofgtcs-Ji^-rn 

SRJ^EDTA^O^^J^C^^lx- hgiJ^^?3n^T*5lir«> 
<fcCio mWtPP I a s ecDig-^tb^^. ^Jl^ttX. fJi 
{*UC*rL/T. ilSO. 0 1-100. Sf^b< »0. 

l-30r^^o 

[0043] 4. 

b. s cFV^-e^orfcctt^o *^BjcDi8i§*ffi«. 

[0 044] 

r^fcib(^. mmm^m^^^xM:i^m(^mm'r^'f)K 
IK 

[0045] immm i d if-'^3?-^;^xs p. ks- 

1 a^FKBPd?-Y:/PP I a s eg>->i>'^P>«^1i 
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Thermoplasma acidophilumS 
5R^x>K^^P^ amcsti.^^ ; S i grmatt) 
^6Mmmifr::^l^>RU5mM DTT4$tf2 5m 

1 1 -3 1 8464-^^iatg(D1f-*n^;:^Xs p. 
KS- 1 S5RFKBPi5?^ypP I a s e (tif^TcF 
K) 1. S'SOi^m^^tsZbmUV^m-rhV^J^. 

(pH7. 0) r4 0<giC^-r'2>C<btCj:J3^*'-;l/ 
7=^-/ ^ty^HjrSS-lf/Co SiSWSO-CrS OiS^ra (01 
-D.RU. 3 0-C«:r9 0^ra (SI -2) tfo 
/c. S (D^mSkmitt 0. 33/iMiU/Co C 

SOri146^S:BK [S r e r e. P. A. . e t a 1 . . 

(1 96 3)Acta Chem. Scand. 1 
7, S129-S134:Furutani, M. . e 

tal., (1998)J. Biol. Chem. 

2 7 3. 2 8 3 99 -28 4 0 7] klg^orffl^L. ^ 

r^Mc s (om^^ 1 0 0 % <h UTtaJt^ii otc. 

5 0'C(DimtCBaor«. TcFKmt>0«:RNa s 
e T 1 3 0 'CCOm^VUB S AiScO't h 1 2 k D a 
FKBP^>f :7"PP I a s e^^ti^tithimtLX 

mi^^fco SI - itcTn-ri^foo. TcFK{tm±ofcc 

u>mrimm^tirj:i)^-^fc^ ttc. Sl-2Cc^-r<i: 
3 0"CtC*>a^rtTcFK«CS©7*-Jl/7"^ 
>yiim^f^±^-t±/cCDCCStL. BSA^S^D^'t h 1 2 k 
Da FKBP:$?^:/PPIas e (fC{tiy 

[0 04 6] C^g!l2] 1f-^n-:;:^Xs p. KS- 



IfejfeFKBP^-^^'PP I a s eR(/^<0^zL:z. y 

IfPa^l 1 -3 1 8 4 64^^$giBt80lf-^n yijx 
sp. KS - 1 S3feFKBP^'/r7*P P I a s e (Tc* 



(7) ^132 00 2-2 6 2 88 3 

12 

* FK) (D^Mmy^'y:^^ KpEFE 1 -3^^<bL. 
. T7.r'-p^--i$r-^±S£CC^t^TcFKite^^PCR 

TcFK-Fc2So'TcFK-Rc i^^n-en 
m^^fc imi) o pcR(DSj£«a^o*sisi^-r 
i^Mt. -en^n^2cK^3cc:7j^-r<fc*jO'r*€>p dn 

Asi^yy ^--feli. TaKaRatiEx. T a q ^ffiffl 
U/c, PCR;SCCj:orf#6n/citi!iij^^. 2%T:^; 

^>'x^y^;UCtJ^CCj:OgWDNAcr)ffltB^?fo/Co D 
NABr>}-^?Sa*(C?§^L. S*^l 0-1 0 On gtcJPt 
LT10^gS(3[)pT7 blue T::^5X5K-^^^ 
- (Novegen) ^iJD^. 5 1 6 "C^T 1 B^H 
^itS-r-S C iOCcfc 9 D N AWK*^^ y-'V' 3 > L//Co 
±tB^ y-s^ a >fc'7"> h -fe;!/:^]©® J M 1 

/Co ctie)m©,^SM^ 1 0 0 M&mi - ' r\yydy 

Vl^i-hV^A. 100/zM I PTGRa^O. 004 
20 % X-Ga 1 ^^Wr€>LB^^iSHStCSab. — 1ft 
3 7-C&criSSL. f#6n/c3j^'7-f hnnj:.-K:oi> 

^<Dffi»<7):7'^X^ KDNA^ilMi-r^PCR^ 
m\ DNAK>t^^l£-r€»:7-^^-7--ctti|is$n^n 
}a^-^m^::i^^-tLfc^ ^14nD^--;6:^6pT7 
>'*^X$ KDNA^|oliRL/cf^. v^'^X^K^^Mi 
BIG Dye ( P E RK I N- E LME R) 

^-rv-Rc^'U- 1 9 :^?f -^Ci 

CCJ:9. ^e>n/cPCR«iB5CDiBSiem9tSL/c. C 
30 (Di2^J<5:1f-^::3':'*;^s p. K S - 1 (DT c F KiSC 

[0047] 

[^1 ] 







TcFK-FcZ 


5 ' -gggcatgcaattaatacgactcactatagg-S ' 


TcFI-Bcl 


5 ' -cctctaga8agctaagcttctgagtc-3 * 



[0 04 8] 
[^2] 

P C RdibiO^m^ 



React! OS buffer(xLO) 


10// 1 


DJTTP 


8^1 


Ex TaQ 


0.5ju) 


pSFBl-3(10ng/jul) 


2m\ 


7cFK-Pc2 <20piio]/^l) 


4^1 


TcFK-ftcl (20pmol//i 1) 


Ajxl 













94-C xStin 


Icycle 




94*0 XO.Snin 


30cycle 




58*C X Uin 


mm 


72*C xlBin 



[0049 ] 
[^3] 



40 



[0 0 5 0] Clli5ga33 1^— ^r3y;^;^s p. KS- 
ia3feFKBP»^:/PP I a s e<D^IFMm 
PP I a s emBJ-JSLZJ^Tiya^-^mm^-^tspT 
7 b 1 ue^^X^ }'DNA(fC-:>{.^xmmmm!im^ 
PP I a s eite^^:xj:.^. hJgrn- FT^D 



13 

hi)^ c^mmmmam u/t p a c yc i s 4 :7-^ ;^ 5 f 
DNA mimm w:^^y-s^a>u/c« nhntc^y 

cc*fi£f ^ -r?*^ rJtiti^ n ^ n C2 j:. - n 
:::.-<i:U/Co PP I a s e jt£^-*^tf^i4:3 p::.^3j^:» 
e>pACYC 1 84:/^X$ FDNA*liIiRL//Co 

[0 05 1 ] C^M4 3 -7'^xa5fejK-ggay 
A (HEL) Fabiife^g)^P-.^>y 

I b a6K:J:r>r«ll$n/cAn t i -HEL-Fa b 
m^m-y'^y^^ Kp AALFa b^^Sib ( I b a. 
Y. . etal. 1997. Gene 194.35 
-4 6) . HiIsa^LiS^&PCRffiJcj:->r*t*iL/Co 

LVH-F IRCi^HELVH-R 1^. LiKtCOl>r« 
HELVL-F ISD^HELVL-R 1 ^-en-etlfflt^ 

/c(^4). ^/c. PCR<DSj£^:5^a^'J^i£if -r^^u 

t*. ^n^n^5C>'^6tC^i4d0r^^o DNA^U 
^-7— fe'ti. TaKaRaitEx. Taq^<£fflU/Co 



(8) 2 0 0 2 - 2 6 2 8 8 3 

14 

5^<a^'x^y--;l/ttJ^CCJ:0@WDNA<DfflUi€rtf-:>/Co H 

iMSo'Lii-enHE^n<DDNA»r>t^?gS7kcc?gpL. s 

*^1 0-1 OOng^StUri Of&SCDpTT b 1 u 

e T-y'^T.^ Y'^'^^— (Novegen) ^SDx.. 

DNA»T)t^^>f^^-i^3>L/Cp ilB^-ry-^-aV 

?«^-en-enon>t'7">H2;u:^]®MJMi o 

e>B*^<D.#8iig^ 1 0 0 M gm 1 - * r^fc'i^y h 
10 U'f^A. lOOuM IPTGSJy^O. 004%X-G 

a 1 ^^w-r-E) L ^m^mmmmi^. -5^3 7 -cocr 

<Z)r^^>^5 KDNA^IIMiTSPGR^tfC^ DNA 

»f>t ^c*tit.-r ^ :7'^ V- rtf ipi $ n ^ n - ^i^tt 

^XSKDNA^HURU/d^. :7-^;^5K:g:g^iU. 
BIG Dye (P E RK I N - E LME R) ^^l^/c 
i^-y>Xjace (r'*^-/v-«T7 7*o^-:>-:7*^-f 

20 0. f#6n/cPCR^^CDaSI5?^J^^U/Co CCDg2 
?iJ^An t i -HEL-Fab HIS . SO^'LIMcDa 

[0052] 
[^4] 



Anti-HEL-Fa b iaC?^©ifl« ^« t^>'c7^7 -f 







HELVH-Fl 


5 ' -cccatatgcaggtgcagctgcaagagtca-3 ' 


HELVH-Rl 


5 ' -geaagcttgactgtctccttgaaatagaattteca-3 ' 


HELVL-Fl 


5 * -ccaagcttatggacatcgagctcaccca-3 * 


HELVL-Rl 


5 ' -ggggatccttaagtcgactcacactcatt-a ' 



[0053] 
[^5] 



P C R<DS«;i§^ 



Reaction buffer(xlO) 


IOmI 


DNTP 




8a( 1 


Ex Taq 




0.5/i 1 


pAALFabdOng/// I) 


2u\ 


HELVH-Fl Xtt HBLVl-Fl (20piiol/// I ) 


Au\ 


HELVB-Rl Xtt HBLVL-Rl (20pool/j[4 1 ) 


Au 1 






71.5^! 






[0054] 






[^6] 






P C ROHi&^fefT 








94"C x5ain 


Icycle 




94*0 xQ.Sbio 






60*C X lain 


SOcycle 




72'CxlBin 





[0055] csiisg85j v^xajfeCi-gpa'j-y^- 

A (HEL) Fabig^(D^^3^^g^ 

An t i -HEL-Fab Hig. Lig^::^'- H 



-r-site-^^r^tp^n-enop T 7 blue t?'^;?^ a 

KDNACCoc^rSfMP^SfiS^tfl^ An t i -HE 

HiK«:oiir«Nd e ISD^Hind I I \ <0^&^ 
^t>i^^. LiSCcoi^-CtJH i n d I I IS:l>*Bam 

H I ^^n^n^i^/co ^Brb/cjteTBrmi^n^ 

n2%r:^'n-;^y;UK:J:0. ^jS-flSmu/cg. HiK 
RC;^LIS(Djlr^67t^^D86$iM^S (Nd e I St>'B 
40 am H I ) in;SL//cpET2 1 ar^'^X5 KDNA 
(No vagen) (^v ^ y-U Bl^bfc. f#6ti/c^ 
-<y-ix3>SJt^^&3>ff->h-fe;U:^]®®J Ml 0 

tt. HiRS:C^Lift^:^OAn t i -He I - Fa bitfc 
dF'%^t^KenD^-;I^P>pET2 1 a 1/^X5 KDN 
A^HiRO/Co 

[0 0 5 6] C^W6 3 PP I as ejtgT-<bFab 
50 pACYC 18 4::^^:^$ h\ RUAn t i - HEL- 



15 



10 



20 



FabiteT-^^tfp ET2 1 SiV'^yTs^ YO^m^^ 
K^/Co mv^^yTs^ h:^3>t:f->Hr;UXmilBL2 
1 (DE3) »tc»Dx.^C<!:(cJ:0 h^^X'^^r-y- 
i^3>LWg, 1 0 0 M&/m 1 r>f5>';>RO'^u 

/cna::.-«r2 XYT^MS (Yeas t Ext rac 
t 1 6 gL" ' . BACTOTRYPTON 20g 
L' ' . NaC 1 5 gL" ' . r>fi^t;> 10 0 
^igml''. iJ7p^A:7:c::i3— ;U 100/igm 
1- ' . pH7. -5) 7 0 Dm 1 icg^au/c, 3 5*Cr 
[oIKigS ( 1 1 0 r pm) L/cfg. OD6 0 Oti^O, 7 
<i:3&:o/cB$j^.Tl 0 OmM I P TG^SsiJO-T-S C <btc 
TcFKRJ^'An t i -HEL-Fab<D^^ 
^*b/Co it'C^^Si (lOOOOrpmXlOmin) 

^c-csf^^miRu/co ff en/cffim^: 1 mM edta 

?5r^t^2 5 mM H E P E smmWL ( P H 6 . 8 ) 2 0 

m 1 ^mmh. - 2 0 'cccr-iftmsis^o/c. 

SDS-PAGEtcetUfc (H2) „ 02-1* 
<DU->UJTcFK;5LO'An t i-HEL-Fab^ 

JI*SWl4«:r. ^ISMtcTcFKjie^^ffl^iA^ 
-f. ^n^A:7:,:::.n-;U;feK^t^/c2 xYTSJ&T^S* 

Tc¥K^^Z^tj:i)^-ytcm^. Anti-HE 
L-Fabjte^«:^?g14lli»CC^^U/c (U'-^> 
6) o */c. 02-2CC^'r«fc^tC. ^L//cAn t i 
-HEL-Fab^. anti-mouse IgGlS 

^ite^^. TcFKiteT-iCD^t^^ltcfcO. oT^giii 

h 'jipauv^-^A (HEL) ?§-ffii ooa/ i^mm 

3 0"Ctcr3B#rH^>f> + ^^-i^3>'r^C<b^J: 
0. HEL^@S^kU/c. PBSig^^S (pH7. 0) 

^^t^PSBj^jffiJgr:/a ':; + >yu/c (4U ^->'^' 
-':^>fh)o PBStcrgfe?^?^. ||Jg«^6(DTcFK<b 
O^t^CDig^ff enfcpJ^ttA nti-HEL-Fa* 

SEOJENCE LISHNC 

<110> Sekisui Chemical Co., Ltd 

<110> Marine Biotechnology Institute 

<130> 01P00164 

<160> 6 



(9) !t#ll2 00 2-2 6 2 88 3 
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1% An t i -v»t7X I gG-HRPn>>:^^y- h 
^^tfPBSi^?gr-r>4^A-^- h (2 
B#rBl. 3 0'C) U/Co PBSCCTSfemi. HRPOS® 
iL-CABTS?g 1 0 0 u 1 30 

^PB^-r>=^^-^-H/. OD40 b^m^ufc. m^ti 

fc^m^mSifCfjkr. Tc FKift^^^^/cAn t i 
-HEL-Fab ^^t^i^tSmmm^^ 1 ''Xinimt b 

(■) . T cFKt^^^^±fcAn t i - HEL 

[0 05 8 ] mx»<Dy:t-)i'7'^>'^t 
mmmQ xmhtitcA nt i-HEL-Fa hcornxw 
HI. 0) ximmM&cx^>^z^-<-i^B>'r^c 

ti^J:K>. mXW^-^mit^'^fc. CCD^^An t i - 
HEL-Fab lCC*fL. 2 Oi^MCOT c F K^^t^2 
5mM V>mi^bV^J^ (pH7 . 0)r40fg«:# 
m-r^Ct^^^K^. Ant i -HEL-F a b(D:7:f- 
;^r^^>^^Pa^6^ii/Co i®S«3 0'CT:9 O^Pelifo 
/Co f#6nfcSlJ-^?S^IIJfiWI7Cci2KU:rc:&StcJ: 
0. >^L//cAn t i -HE L-F a b^5 

EL I SAtcrS«U/Cc *S^^^4«:^To TcFK 
<bJgft.$1±/cAn t i -HEL-Fab« (■) . f'Pffl 

[005 9] 

mm<Dn^] wicDiteo. niiss 

[0 06 0] 

(mm) 



30 



40 



(10) ?#ga2 0 0 2-2 62 88 3 

17 18 
<210> 1 
<2X1> 157 
<212> PRT 

<213> MethanoGoccus .iannaschii 
<400> 1 

Met He Asn Leu lie Lys Lys Gly Asp Tyr Val Lys Val Asp Tyr lie 
15 10 15 

Leu Glu Val Asp Gly Lys Val lie Asp Thr Ser lie du Clu Val Ala 

20 25 30 

Lys Glu Asn Lys lie Tyr Tyr Pro Glu Arq Glu Tyr Clu Pro He Gly 

35 40 45 

Phe lie Val Gly Asn Gly Glu Leu He Glu Gly Phe Glu Glu Ala Val 

50 55 60 

He Gly Met Glu Val Gly Glu Clu Lys Thr Val Thr He Pro Pro Glu 

65 70 75 80 . 

Lys Gly Tyr Gly Leu Arq Asp Clu Arq Leu He Gin Glu He Pro Lys 

85 90 95 

Clu Met Phe Ala Asp Ala Asp Phe Glu Pro Gin Clu Gly Met Leu He 

100 105 HO 

Leu Ala Ser Gly He Pro Ala Lys He He Lys Val Thr Asp Asp Thr 

115 120 125 

Val Thr Leu Asp Phe Asn His Glu Leu Ala Gly Lys Glu Leu Lys Phe 

130 135 140 

Thr He Lys Val Arq Asp Val Cln Pro Ala Clu Ser Clu 
145 150 155 



<210> 2 

<211> 471 

<212> DNA 

<213> Methanococcus .iannaschii 

<400> 2 



atq att 


aac 


ttq 


att 


aaa 


aaa 


qqt 


qac tat qtc 


aaa 


qta 


qat 


tat ata 


48 


tta qaa 


qta 


qat 


qqa 


aaa 


qtt 


att 


qac aca tea 


att 


qaa 


qaa 


qta qct 


96 


aaa qaa 


aat 


aaa 


ata 


tac 


tat 


cct 


qaa aqa qaa 


tat 


qaq 


cca 


att qqa 


144 


ttt att 


qta 


qot 


aat 


qpa 


qaa 


tta 


ate qaa qqt 


ttt 


qaa 


qaq 


qct qtt 


192 


ata qqc 


atq 


qaa 


qtt 


qpa 


qaa 


qaa 


aaa act qta 


aca 


att 


cct 


cct qaa 


240 


aaa qqt 


tat 


qqa 


ctt 


aqa 


qat 


qaq 


aqa tta ate 


caa 


qaa 


ata 


cct aaq 


288 


qaa atq 


ttt 


qct 


qat 


qct 


qac 


ttt 


qaa cca caq 


qaq 


qqa 


atq 


tta ate 


336 


tta qcc 


aqt 


qqa 


att 


cct 


qca 


aaq 


ata ata aaa 


qtt 


act 


qat 


qat act 


384 


qta act 


tta 


qac 


ttt 


aac 


cac 


qaq 


ctt qct qqa 


aaa 


qaa 


tta 


aaa ttc 


432 


aca ata 


aaa 


qta 


aqa 


qat 


qtc 


caq 


cca qct qaq 


tea 


qaa 


taa 




471 



<210> 3 
<211> 432 
<212> PRT 

<213> Escherichia eoli 
<400> 3 

Met Gin Val Ser Val Clu Thr Thr Cln Cly Leu Cly Arq Arq Val Thr 

15 10 15 

He Thr He Ala Ala Asp Ser He Clu Thr Ala Val Lys Ser Clu Leu 



(11) i^§a 2002-262883 

19 - 20 

20 25 30 

Val Asn Val Ala Lys Lys Val Arq lie Asp Gly Phe Arq Lys Gly Lys 

35 40 45 

Val Pro Met Asn He Val Ala an Arq Tyr Gly Ala Ser Val Arq Gin 

50 55 60 

Asp Val Leu Gly Asp Leu Met Ser Arq Asn Phe He Asp Ala He He 
65 70 75 80 

Lys Glu Lys He Asn Pro Ala Gly Ala Pro Thr Tyr Val Pro Gly Glu 

85 90 95 

Tyr Lys Leu Gly Glu Asp Phe Thr Tyr Ser Val Glu Phe Glu Val Tyr 
100 105 no 

Pro Glu Val Glu Leu Gin Gly Leu Glu Ala He Glu Val Glu Lys Pro 

11.5 120 125 

He Val Glu Val Thr Asp Ala Asp Val Asp Gly Met Leu Asp Thr Leu 

130 135 140 

Arq Lys Gin Gin Ala Thr Trp Lys Glu Lys Asp Gly Ala Val Glii Ala 
145 150 155 160 

Glu Asp Arq Val Thr He Asp Ftie Thr Gly Ser Val Asp Gly Glu Glu 

165 170 175 

Phe Glu Gly Gly Lys Ala Ser Asp Phe Val Leu Ala Met Gly Gin Gly 

180 185 190 

Arq Met He Pro Gly Phe Glu Asp Gly He Lys Gly His Lys Ala Gly 

195 200 205 

Glu Glu Phe Thr He Asp Val Thr Phe Pro Glu Glu Tyr His Ala Glu 

210 215 220 

Asn Leu Lys Gly Lys Ala Ala Lys Phe Ala He Asn Leu Lys Lys Val 
225 230 235 240 

Glu Glu Arq Glu Leu Pro Glu Leu Thr Ala Glu Phe He Lys Arq Phe 

245 250 255 

Gly Val Glu Asp Gly Ser Val Glu Gly Leu Arq Ala Glu Val Arq Lys 

260 265 270 

Asn Met Clu Arq Glu Leu Lys Ser Ala He Arq Asn Arq Val Lys Ser 

275 280 285 

Gin Ala He Glu Gly Leu Val Lys Ala Asn Asp He Asp Val Pro Ala 

290 295 300 

Ala Leu He Asp Ser Glu He Asp Val Leu Arq Arq Gin Ala Ala Gin 
305 310 315 320 

Arq Phe Gly Gly Asn Glu Lys Gin Ala Leu Glu Leu Pro Arq Glu Leu 

325 330 335 

Phe Glu Clu Gin Ala Lys Arq Arq Val Val Val Gly Leu Leu Leu Gly 

340 345 350 

Glu Val He Arq Thr Asn Glu Leu Lys Ala Asp Glu Clu Arq Val Lys 

355 360 365 

Gly Leu He Glu Glu Met Ala Ser Ala Tyr Glu Asp Pro Lys Glu Val 

370 375 380 

He Glu Phe Tyr Ser Lys Asn Lys Glu Leu Met Asp Asn Met Arq Asn 
385 390 395 400 

Val Ala Leu Glu Glu Gin Ala Val Glu Ala Val Leu Ala Lys Ala Lys 

405 410 415 

Val Thr Clu Lys Glu Thr Thr Phe Asn Glu Leu Met Asn Gin Gin Ala 



(12) !t#Pa2 00 2-2 62 88 3 

21 ' 22 

420 425 430 

<210> 4 
<211> 1296 
<212> DMA 

<213> Escherichia coli 
<400> 4 

atq caa qtt tea gtt qaa acc act caa qqc ctt qqc cqc cqt qta acq 48 
att act ate qct qct qac aqc ate qaq acc qct qtt aaa aqc qaq ctq 96 
gtc aac qtt qcq aaa aaa qta cqt att qac qqc ttc cqc aaa qqc aaa 144 
qtq cca atq aat ate qtt qct eaq cqt tat qqc qcq tet qta cqc caq 192 
qac qtt ctq qqt qac ctq atq aqc cqt aac ttc att qac qcc ate att 240 
aaa qaa aaa ate aat ccq qct qqc qca ccq act tat qtt ccq qqc qaa 288 
tac aaq ctq qqt qaa qac ttc act tac tct qta qaq ttt qaa qtt tat 336 
ccq qaa qtt qaa ctq caq qqt ctq qaa qcq ate qaa qtt qaa aaa ccq 384 
ate qtt qaa qtq acc qac qct qac qtt qac qqc atq ctq qat act ctq 432 
cqt aaa caq caq qcq acc tqq aaa qaa aaa qac qqc qct qtt qaa qca 480 
qaa qac cqc qta acc ate qac ttc acc qqt tct qta qac qqc qaa qaq 528 
ttc qaa qqc qqt aaa qcq tet qat ttc qta ctq qcq atq qqc eaq qqt 576 
cqt atq ate ccq qqc ttt qaa qac qqt ate aaa qqc cac aaa qct qqc 624 
qaa qaq ttc acc ate qac qtq ace ttc ccq qaa qaa tac cac qca qaa 672 
aac ctq aaa qqt aaa qca qcq aaa ttc qct ate aac ctq aaq aaa qtt 720 
qaa qaq cqt qaa ctq ccq qaa ctq act qca qaa ttc ate aaa cqt ttc 768 
qqc qtt qaa qat qqt tee qta qaa qqt ctq cqc qct qaa qtq cqt aaa 816 
aac atq qaq cqc qaq ctq aaq aqc qcc ate cqt aac cqc qtt aaq tct 864 
caq qcq ate qaa qqt ctq qta aaa qct aac qac ate qac qta ccq qct 912 
qcq Ctq ate qac aqc qaa ate qac qtt ctq cqt cqc eaq qct qca caq 960 
cqt ttc qqt qqc aac qaa aaa caa qct ctq qaa ctq ccq cqc qaa ctq 1008 
ttc qaa qaa caq qct aaa cqc cqc qta qtt qtt qqc ctq ctq ctq qqc 1056 
qaa qtt ate cqc ace aac qaq ctq aaa qct qac qaa qaq cqc qtq aaa 1104 
qqc ctq ate qaa qaq atq qct tct qcq tac qaa qat ccq aaa qaa qtt 1152 
ate qaq ttc tac aqc aaa aac aaa qaa ctq atq qac aac atq cqc aat 1200 
qtt qct ctq qaa qaa caq qct qtt qaa qct qta ctq qcq aaa qcq aaa 1248 
qtq act qaa aaa qaa acc act ttc aac qaq ctq atq aac caq caq qcq 1296 
taa 1299 

<210> 5 

<211> 459 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Thr Ala Glu Glu fyfet Lys Ala Thr Glu Ser Gly Ala Gin Ser Ala 
15 10 15 

Pro Leu Pro Met Clu Gly Val Asp He Ser Pro Lys Cln Asp Glu Gly 

20 25 30 

Val Leu Lys Val lie Lys Arq Glu Gly Thr Gly Thr C]u Met Pro Met 

35 40 45 

He Gly Asp Arq Val Phe Val Kis Tyr Thr Gly Trp Leu Leu Asp Gly 

50 55 60 

Thr Lys Phe Asp Ser Ser Leu Asp Arq Lys Asp Lys Phe Ser Phe Asp 
65 70 75 80 



(13) #11 2002-262883 

23 24 
Leu Gly Lys Gly Glu Val lie Lys Ala Trp Asp lie Ala lie Ala Thr 

85 90 95 

Met Lys Val Gly Glu Val Cys His lie Thr Cys Lys Pro Glu Tyr Ala 

100 105 110 

Tyr Gly Ser Ala Gly Ser Pro Pro Lys He Pro Pro Asn Ala Thr Leu 

115 120 125 

Val Phe Glu Val Glu Leu Phe Glu Phe Lys Gly Glu Asp Leu Thr Glu 

130 135 140 

Glu Glu Asp Gly Gly lie He Arq Anq lie Gin Thr Arq Gly Glu Gly 
145 150 155 160 

Tyr Ala Lys Pro Asn Glu Gly Ala He Val Glu Val Ala Leu Glu Gly 

165 170 175 

Tyr Tyr Lys Asp Lys Leu Phe Asp Gin Arq Glu Leu Arq Phe Glu He 

180 185 190 

Gly Glu Gly Glu Asn Leu Asp Leu Pro Tyr Gly Leu Glu Arq Ala He 

195 200 205 

Gin Arq Met Glu Lys Gly Glu His Ser He Val Tyr Leu Lys Pro Ser 

210 215 220 

Tyr Ala Phe Gly Ser Val Gly Lys Glu Lys Phe Gin He Pro Pro Asn 
225 230 235 240 

Ala Glu Leu Lys Tyr Glu Leu His Leu Lys Ser Phe Glu Lys Ala Lys 

245 250 255 

Glu Ser Trp Glu Met Asn Ser Glu Glu Lys Leu Glu Gin Ser Thr He 

260 265 270 

Val Lys Glu Arq Gly Thr Val Tyr Phe Lys Glu Gly Lys Tyr Lys Gin 

275 280 285 

Ala Leu Leu Gin Tyr Lys Lys He Val Ser Trp Leu Glu Tyr Glu Ser 

290 295 300 

Ser Phe Ser Asn Glu Glu Ala Gin Lys Ala Gin Ala Leu Arq Leu Ala 
305 310 315 320 

Ser His Leu Asn Leu Ala Met Cys His Leu Lys Leu Gin Ala Phe Ser 

325 330 335 

Ala Ala He Glu Ser Cys Asn Lys Ala Leu Glu Leu Asp Ser Asn Asn 

340 345 350 

Glu Lys Gly Leu Phe Arq Arq Gly Glu Ala His Leu Ala Val Asn Asp 

355 360 365 

Phe Glu Leu Ala Arq Ala Asp Fhe Gin Lys Val Leu Gin Leu Tyr Pro 

370 375 380 

Asn Asn Lys Ala Ala Lys Thr Gin Leu Ala Val Cys Gin Gin Arq He 
385 390 395 400 

Arq Arq Gin Leu Ala Arq Glu Lys Lys Leu Tyr Ala Asn Met Phe Glu 

405 410 415 

Arq Leu Ala Glu Glu Glu Asn Lys Ala Lys Ala Glu Ala Ser Ser Gly 

420 425 430 

Asp His Pro Thr Asp Thr Glu Met Lys Glu Glu Gin Lys Ser Asn Thr 

435 440 445 

Ala Gly Ser Gin Ser Gin Val Glu Thr Glu Ala 
450 455 
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